The accuracy of urine analyzers used for dogs and cats has remained uncertain. This study examines the agreement between results of urine analysis obtained using two devices marketed for animals and for humans and the results of quantitative biochemical analysis. The degrees of concordance for bilirubin and ketones in the same category were ~80%, but for pH these were only ~60% in dogs and cats. Degrees of concordance for protein and the UP/C ratio clearly differed between the devices for animals and humans. We found that values for bilirubin and ketones obtained using urine analyzers may be reliable, but pH is unlikely to be accurate enough to be clinically useful for dogs and cats.
doi: 10.1292/jvms.18-0468 devices using Fisher's exact test. Examples of data for calculation of degrees of concordance in the same category or in ± 1 category are shown in Table 4 . The main diagonal is shown in bold letters and the main + first lateral diagonal is shown in gray cells in Table 4 . The quantitative biochemical analysis data in the same categories [1] were compared between two devices using Mann-Whitney's U test. Statistical significance was set at P<0.05. All analyses were performed using GraphPad Prism 7 software (MDF, Tokyo, Japan). Using quantitative biochemical analysis results as the "gold standard", sensitivities and specificities of the urine analyzers for animals and humans were calculated. The expected values ( Table 5) were defined according to a previous article [14] . The degrees of concordance for glucose, protein, pH, bilirubin, ketones, albumin, and the UP/C ratio in the same category are shown in Table 2 , and the degrees of concordance for these in ± 1 category are shown in Table 3 . The sensitivities and specificities of the urine analyzers for animals and humans are shown in Table 5 . In dogs, the degrees of concordance for bilirubin and ketones in the same category were approximately 80%, but for pH and albumin these were approximately 60% for both devices ( Table 2) . The degrees of concordance for glucose in the same category were approximately 70% for both devices. The degrees of concordance for protein and the UP/C ratio in the same category for the device designed for animals were significantly higher than those for the device designed for humans (P<0.01). The degrees of concordance in ± 1 category, other than for protein and albumin, were 96-100% for both devices ( Table 3 ). The degrees of concordance for protein and albumin in the ± 1 category for the device designed for animals were significantly higher than those for the device designed for humans (P<0.01). The quantitative biochemical analysis data for protein in categories from minus to 100 for the device designed for humans were significantly lower than data for the device designed for animals ( Fig. 1 ). The quantitative biochemical analysis data for albumin and the UP/C ratio in dogs could not be compared because the scales of the categories were different for animals and humans. The urine analyzers for glucose, pH, bilirubin, and ketones showed sensitivities of under 80% and specificities of over 80% for both devices ( Table  5 ). The urine analyzers for albumin showed sensitivities of over 90% and specificities of approximately 60% for both devices. The urine analyzers for the UP/C ratio showed sensitivities and specificities of approximately 90% for both devices. Although the urine analyzer designed for animals showed sensitivities and specificities of over 80% for protein, the device designed for humans showed specificities of 60% for protein.
In cats, the degrees of concordance for bilirubin and ketones in the same category were approximately 80%, but for pH these were approximately 60% for both devices ( Table 2 ). The degrees of concordance for protein in the same category were below 50% for both devices. The degrees of concordance for glucose, protein, albumin, and the UP/C ratio in the same category in the device designed for animals were significantly higher than those in the device designed for humans (albumin: P<0.01, glucose, protein and the UP/C ratio: P<0.05). The degrees of concordance in the ± 1 category for values, other than those for protein and albumin, were 93-100% for both devices ( Table 3 ). The degrees of concordance for protein and albumin in the ± 1 category for the device designed for animals were significantly higher than those for the device designed for humans (P<0.01). The quantitative biochemical analysis data for glucose in categories from 50 to 500 for the device designed for humans were significantly higher than data in the same categories for the device designed for animals ( Fig. 2A) . The quantitative biochemical analysis data for protein in categories from minus to 100 for the device designed for humans were significantly lower than data in the same categories for the device designed for animals ( Fig. 2B) . The quantitative biochemical analysis data for albumin and the UP/C ratio in cats could not be compared because the scales of the categories were different for animals and humans. The urine analyzers for glucose, pH, bilirubin, and ketones showed sensitivities of approximately 70-80% and specificities of 95-100% for both devices ( Table 5 ). The urine analyzers for protein showed specificities of under 70% for both devices. Although the urine analyzers for albumin and the UP/C ratio for the device designed for animals showed sensitivities and specificities of over 80%, albumin showed specificities of under 20% for the device designed for humans and protein showed sensitivities of under 70% for the device designed for humans. Urinalysis is essential for evaluating kidney status and systemic metabolism. Semiquantitative urinalysis with the urine dipsticks and an analyzer can be performed easily and quickly in a veterinary clinical practice. In this study, the accuracy of the urine analyzer was assessed using the degrees of concordance between the urine analyzer results and the quantitative biochemical analysis results in the same category. The degrees of concordance in the ± 1 category were also evaluated because the urine sample with boundary values for categories in semiquantitative urinalysis with urine dipsticks and the analyzer could show the results of an adjacent category. The degrees of concordance in the same category and those in the ± 1 category were used to assess the accuracy of semiquantitative analyses in previous reports [2, 8] . The sensitivities and specificities of the urine analyzers for animals and humans were calculated on the basis of expected values defined in a previous article [14] . Our results showed that the values for bilirubin and ketones were consistent with the quantitative data in dogs and cats. The value of pH was incongruous with the data obtained by the quantitative method in dogs and cats; however, a previous study also determined that the values of pH in the urine analyzer were not accurate enough to be clinically useful [5] . Our results indicated that the accuracy of the values of glucose, protein, albumin, and the UP/C ratio may depend on the type of device used in veterinary medicine. In particular, the accuracy of values for protein and albumin were significantly different according to the type of device in the ± 1 category and the urine analyzers designed for humans showed quite low specificities for protein and albumin. An increase in urine protein and albumin indicates an abnormality of the glomerulus and is important to early diagnosis and monitoring of diabetic nephropathy in humans. An increase in the UP/C ratio suggests kidney disorders, including glomerular disease or tubular disease, and the UP/C ratio is necessary for diagnosing the extent of chronic kidney disease (CKD) in dogs and cats [6] . Proteinuria and albuminuria have previously been assessed by a urine analyzer, using devices designed for humans [9, 16] . Our results indicate that a urine analyzer for humans may estimate lower values for protein and incongruous values for the UP/C ratio in dogs and cats. Detection of glycosuria is critical for the diagnosis of diabetes mellitus (DM) [11] . The urine analyzer for humans may estimate higher values of urine glucose in cats. Our results indicate that the values obtained by the urine dipsticks and the analyzer designed for humans could lead to unnecessary additional examinations, false diagnoses, and false treatments in veterinary clinical practice. Our results suggested that the urine dipsticks and analyzer designed for animals are more suitable for semiquantitative urinalyses of glucose, 
